Decreased pancreatic exocrine response to cholecystokinin in Zucker obese rats.
Cholecystokinin (CCK), one of the peptides secreted by the gastrointestinal tract during a meal, stimulates release of enzymes into pancreatic juice and is a trophic hormone for the pancreas. Administration of CCK also decreases food intake, and obese rats have been shown to have a higher threshold than lean rats for this apparent effect on satiety. In this study experiments were designed to compare the sensitivity of obese and lean rats to the effects of CCK octapeptide (CCK-8) on pancreatic structure and exocrine function. In both growing and adult Zucker rats DNA content of the pancreas from obese rats was decreased compared with that from lean rats [2.42 +/- 0.21 vs. 3.07 +/- 0.18 mg (P less than 0.01) and 2.46 +/- 0.25 vs. 3.01 +/- 0.19 mg (P less than 0.05), respectively], and in adult obese rats this was accompanied by decreased pancreas size on both absolute weight and percent of body weight bases. In adult obese Bar Harbor mice, although DNA content of the pancreas was also decreased [1.70 +/- 0.10 vs. 2.41 +/- 0.11 mg (P less than 0.01)], pancreas weight was not different (0.30 +/- 0.01 vs. 0.32 +/- 0.01 g). In young rats growth of the pancreas was stimulated by 2 micrograms/kg CCK-8 administered subcutaneously or 100 mg/kg of a trypsin inhibitor administered orally twice daily for 2 wk. Although both treatments increased weight and DNA and protein content of the pancreas, the increases in DNA and protein content were smaller in obese than lean rats, indicating a decreased responsiveness to both trophic agents. Administration of CCK-8 stimulated smaller increases in pancreatic juice volume and amylase release in obese compared with lean rats, indicating decreased pancreatic exocrine function in response to CCK. In adults the CCK-8 dose-response curve for amylase release from dispersed pancreatic acini of obese rats was similar to that of lean rats, indicating normal sensitivity in vitro. Thus, in obese rats and mice DNA content of the pancreas is decreased when compared with that of lean rats and mice, and this is accompanied by decreased in vivo responses to CCK in obese rats.